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REMARKS. 


I. In computing the Effet of Refraction, three Places of 
Figures, befides. the Index, will generally be ſufficient for 
Table I. but for finding the Effect of Parallax, the Sines 
= ought to. be taken to four Places of Figures, beſides the 

ex. 


II. Sherwin's Logarithms are the moſt convenient and 

exact for theſe and other Calculations; but if a Set of Lo- 

rithms be uſed, having no Coſecants, they are eaſily found, 

y taking the Complement of the logarithmic Sine to 20.0000. 

Thus, to find the Coſecant of 489. 19/, ſubſtract its logarithmic 

Sine 9.8732 from 20,0000, the Remainder 10.1268 is the Co- 
ſecant required, as above in Example III. | 


IIT. If the Index of the proportional Logarithm of Arc firſt 
or ſecond for Parallax come out 19, ſo that 20 cannot be 
thrown off, add 0.3010, or the Logarithm of 2 to the Sum-of 
the rithms, and then abating 20 from the Index, find 
what Number it anſwers to in the Table of proportional Lo- 
garithms; which doubled, gives Arc the firſt or ſecond. 


IV. If the Moon's Diſtance was taken from the Sun inſtead 
of a Star, for Star read Sun in the preceding Rules. 
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For the Effect of the Sun's Par 
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8 
\HESE Tables are buy per dr to be fed here A! 
utmoſt Accuracy is required; and therefore may very 
. Fi omitted in common Practice, fince the E of. 
will never amount to 10% (and rally much leſs) if 
the greater of the two Altitudes of the Moon add Star be 10? 
or above, as it can ſcarcel EN be leſs. Their Titles almoſt 
ſufficiently explain their Uſe : nevertheleſs, it may be Proper 
to add the followi Düsen concerning them. | 
Tables I. and II. Supplemental, are to be both uſed in cor- 


| refting Table II. of Nefraction. Enter Table I. Supplemen- 


tal with greater Altifude of the Moon or Star at Top, and 
Diftance on the Side, the correſponding Number of Seconds 
is to be ſubſttacted from. that taken out of Table II. of Re- 
fraction. Then enter Table II. Supplemental with leſſer Al- 
BY of the Moon or Star at Top, and Diftance on the Side, 

correſponding Number of Seconds added to Number in 
Table II. 4 Reffaction, firſt already corrected for Lable I. 
Supplemental, gives the Number in Table II. of Refraction 
corrected, which muſt be applied as beſore. 

Note. That when the = Accuracy is required, Tables 
L and II. of Refraction are to be uſed together with the two 
firft ſupplemental Tables, if one or both Altitudes are under 
o', as well in the Caſes falling to the right Hand of the 
black waving Line as in the reſt of the Table; and Table III. 
of Retraction i is only to be uſed, where both Altitudes are 
above 50%. In this Caſe, and this Cafe only, Tables III. 
and IV. are to be uſed for corre ing Table III. 
7 Refration, Enter Table IL Supplemental with leffer — 
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titude of the Moon or Star at the Top, and greater Altitude 
on the Side, and take out the correſpo — Number; with 


which enter Table IV. Supplemental on the Side; and enter- 
- the ſame Table with the Diftance on the Top; the cor- 
Number of Seconds is the Correftion to be added 

to Table III. of Refraction. 
The two laſt Tables, or V. and VI. Supplemental, ferve 
ſor correcting the obſerved. Diftance of the Moon from the 
San, on account of the Sun's Parallax; their joint Effect cannot 
exceed 90/. Enter Table V. Supplemental with the Moon's 
Altitude on the Side, and the Diſtance at the Top; and 
enter Table VI. Supplemental with the Sun's Altitude on the 
— and Diſtance at the Top. The two Numbers ſo taken 
out, applied with. their proper Signs reſpectively, according 
irections indicated by the: Tables, to the Diſtance 
l_ corrected. by the preceding Tables and Rules, give 
the Diftance further corrected on account of the Sun's Pa- 
rallax. 


Here follow the four Fei 16k diol ht before, according 


1 1 Tables, reel by the dufte | 
able!!! 
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Ex PLE I. corrected. * 


IT 4, 


The as Altitude, namely that of the. Star, * 
24. 4%/, and the Diſtance 513, the Correction of Table 
Supplemental is o; the leſſer Altitude, namely of the Moon, 
being 129. zol, and the Diſtance 314 Table II. Supplemental 
alſo gives o ; . ſo· that the — found by Table II. of Re- 
fraction, and conſequently the Effect of Refraction, as found 


before, appears to be exact, without needing any further 
Correction. 


Suppoſe now, that, inſtead of a Star, it had been the Sun, 
from which this Diſtance of the Moon was taken, Entering 
Table V. Supplemental with the Moon's Altitude 123 on the 
Side, and Diftance $149 at the Top, the correſponding Num- 
ber of Seconds is 29, to be ſubtracted.” In like Manner 
entering Table VI. with the Sun's Altitude 249. 48% on the 
Side, nd Diſtance 31 at Top, the Number of Seconds 
comes out 3//; to be added. Therefore 51. 9% n & 5 
= 51% of, 52% the reduced Oe correct. | 
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ENA n. corrected. 


The oreater Altitude; namely that of the Linn 
274% — Diſtance 10249, - Table I. Supplemental g 
835 the leſſer Altitude, namely that of the Star, being 15%, 2%, 
and the Diſtance as before 102% Table II. all ves ©; 
whencg the Effect of Refraction found befote is 

Suppoſe now, that this had been the kood's Diſtance fiow 
the Sun, inflead of a Star, to correct the Diſtance further ſor 
tte Effect of the Sun's  Parallay, entering Table V. with 

wie Moon's Altitude correfted both for Refractrom and 
Parallax and 1029. 1% the Diſtance-corteAed, you find 4” 
to be fubltratted. Entering Table VI. Supplemental wird 
the Sun s Altitude 15. 224, and Diſtance 102% 11%, you find 
dene 102% 17 12% — 4% . 102% 1 %, the IN 


llance enen Dog he" ee e 
rected. 1 0 I 39 | 


 ExamyLs III. corrected. 


© Queo# thi Altimdes, namely that of the Moon Si Ws 
509, This Caſe, though falling to the right-hand Side of the 

black waving Line, muſt not be computed by Table III. but 
by Tables 2 5 and II. of Reſraction, cot by Tables J. 
and II. Supplemental ; becauſe the utmot} ze is af 
poſed to be required. '- e. 


7 5 ves. 641 + 2 6 = 555 to ich ("4a 
AF de nden 2, it is © £30 s ON» 4 * 2 $7 
Cheat Pines 3915 1. % etc, ©» ce 
— 


Logazithm of 211 * 5 8 0 eU ny 2324] 


The Number in Fable IL in the Caluma intituled 10 and 
above, to Diſtance. 33) being. £74, and to Diſtance 345 
being 167%, to.33% 14/, there will anfwes 172%; dut this 
muft be con:eRed by. Tables I. and II. eien 

Tbe greater Altitude being above 30%, Table I. Wales 
mental gives o; the lefſer Altitude: being above. ze, and the 
Diſtanee 1 0 „Table II. gives 2/), to be added ta 172%, 
makes 17 18 52 ſuhſtracted from 21% the Remainder 

ris the Face os Refraction to be added ta the: abſerved 
Jiſtance 332. 157. 0% Lives the Diſtance cleared of Refrac- 
tion 33%. 15/. 37//, or 3/! Map than' found before by the 
applying Table Ul. © The Calculation of the - of 
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Parallax will not be altered hy, fo th that the reduced Di- 
ſtance will come out 85 greater than before, or 33“. 160. 32 /. 
Suppoſe now the Diſtance was that of the Moon from the 
, and not *. a Star, to find the Effect of the Sun's Pa- 
, the Maon's Altitude corrected for Refraction and Pa- 
rallax being 64%. 53/, and the Diſtance above. corrected 
23%, 167, Table V. Supplemental _ 15%, to be ſubſtracted; 
and the Sun's Altitude cortt meing 4 489. 197, Table VI. 
Supplemental gives 10%, to be added. Therefore 33*. 16/. 32 
— 15 10 = 33% 16, 27", me reduced „ how — 
of the l from. the Sun. | 


ExXAMPLE IV. corrected. 


Table III. Supplemental anſwering to the Altitude 659 and 
53% gives 1% of with which entering Table IV. Supplemental 
on the e, and with the Diſtance 56 at the Top, there 
will be found 1//, to be added to 61“/, the Number found by 
Table III. or it will come to.the fame thing, if it be added 
to the Diftance above cleared of Refraftion and Parallax, 
viz, 559. 567. 46//; whence the LECTED further corrected will 


be 55% 36. /. 
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FOR rm THE Exrzer « or | F 
R E F R A K * 1 Oo N 5 
5 2 P 
us gans 20:29 ; | Ow | | Pt 
Pa i Rr af: nh ob * 
M. 
UPON THE 

| Pe 
M O O N's D1isTANCE FROM A STAR, * 
| 2 

ET Z be the 
Zenith, M the ne 
Moon, its Alt. = u, i 

N the Star, its Alti- 
tude=y, Sine g M, 4 
Cofine = m, Sine | 7 D 
r= 0, OCONEE, — d 
Diſtance MN — , | | D 
its Sine = D, and Cofine = &, Radius = 1. Putting A to ex- os 

preſs the Refrattion i in Altitude Mm at the Altitude , and a 

the Refraction in Altitude Na at the Altitude v, and pre 


drawing the Arches Ns, Mr perpendicular to the true Di- 
ſtance mn, the Diſtance is —— by — the 
vantity 


x. 


43 


. 


1 * x 7. e =D 


me Logins d EINE E ave contained in Table L. | 
to which the Hogarth Colecam of the Diſtance, or the Lo- 
garithm of 557 belag added, us 


* + E, or ma feſt Pact of the Formulz 


As the greater of the to Altitudes (ſuppoſe n) can ſcarcely 
be leſs than 10%, ME may be coufidered as a conttant Quan- 


tity = 57, the Refraftion at the Altitude of 45%, which 
put. e; for, 1 to Dr. Bradley's Rule, 4 = 57 


X Cotang, K+ 36= = 57x. NI early, when . is 100 or 


nge, a — = 5 De, whence the ſecond 


4 N d | 
Part of the Formiila det BE BE +, 


very nearly,-y being taken as the leſſer Altitude, the Values 
of which xpreſſion are contained in Table II. 

Suppoſing the Reſraction in Altitude to be accurately 
as the Tangents of the Zenith Diffarces, as they are very 


nearly for Altitudes above 10% = N and # = N- 


which r 1 the general Formula, it becomes 
_ N52 and ſubititting for the Cotang · 


5 it b equal 51, e being the Tangent of Half the Diane, | 
of 27. the 52 Formula is reduced to the following Ex- 


prion D N10. nb 


If 


L. 1 . 


— 


If both Attitudes, are 1 go, the Quantity _ — 


will never exceed 87% and therefore the Effet of Refraftion 
may be taken = 2 cz, the Values of which are oontained i in 


Table III. 

The Caſe is the ſame with peſpect tu all the Places falling 
to the right Hand af the black waying Line in Table 
which therefore will alſo be found at once by Table III. 

"When the utmoſt Accuracy is required, ſome ſmall Cor- 
rections muſt be made to Tables I, II, and III. of Refraction, 
theſe are contained in the four firſt 1 Tables, and 
are readily ta be taken out at Sight, The 
them is as follows: being = +> & Cotang. E 3 H =e 


* rene 2 ne 


Value ue N 7. * Ms Fee vente. 
ue Mann Af = =e = . Whence * WE — 1 


x . N — in Tab UL Rant 
inthe laftColomh, intituſſed' 16% and NL x 112½5. 


and we Expreſſion jul OF wy X 1 e Ne , 


r 
Ar N 


which is greater than © D * 112½5 by 3 D x WE — 
This Correction, . muſt” be 2 pplied to the Number 


taken ont of the laft Colinm'of Table H. This may be re- 


4 1 
ſolved into two Parts, 5 * 1 A and 51 FE 


The firſt; Part is contained in the ſerond r | 


Table, the other Part in the firſt ſupplemental Only 


when 2 n Altitude is whe 1G, to, the Correction 
85 * M. — betty not quite exact, the Correttion in that 


Caſe 


o „ 


oundation of 


Wn «a m7" = a - AA 


1 


1 1 
Cal wa pana ben ie fa. — 5 > I bar 


it is plain that this Quantity added to 8 e 97%, the 
Quinte. Landing in, Be Jah. Cola of Table I. makes 
A. AE the fecand Part of the general Formula. 

It ow been owe above, that when both Altitudes are 


conſiderable the Effet of edlen —=2et + 5 * — N A 
4 4 ien 
de incipal Pat 2 contained in Tae = the 


e e Cor 0 u __—— 


mental Table ah Va of ex m0" and the 


foultth Meet Table ferves to multiply this laſt Oyau- 
rity ye For the Coſerant of the Diftance, in order wk 
— Coreton of ITE TH. of Refraftion, - 


1 1 14 9 


Inveſtigation of the tp Rules for Nn the Effect 
horizontal Pa- 


of ARALLAX. eee 
Mm — km, 


M r= M arx Cof. M 
hm x N—dM >Nk 
Pe 


D 


rallax, Sine of the Sars N 

Altitude x Cofec. Dift. | 

See Faber X * Sine of the Moon's Ak. x Gotang; 
i 

The Effect of the Sun's Parallax might be found in the 

fame Manner; but being very ſmall, is conveniently thrown 

into two ſhort Tables, the Vth and Vith fupplemental ones. 
Table IV. for Parallax: contains the Product of the Verfe- 

fa ie Conngent oft Minntes contained in the fir Column, 

and the Cotangent the eee at We Ka. - of the Table, 

reduced ihta-Secands, Ji 1 

e 


” FF # 1 - " 
* 3 þ - 1 w# > 


— — ⏑—⏑˙¹ Z 1 “ 


L 48 | 
The W of the two * taken out of this Table 
expreſſes the Quantity of the ſecond Correction of Parallax, 
delivered-in-the Preface .to the Britiſh Mariner's Guide ; for 
the 9 of which, ſee Philoſophical Tranſactions, 
Vol. LIV. p. 273. for the Vear 1764. 
general Tuble, 


N. B. Table IV. will be found uſeful; 28 4 
Triangles are concerned; of which take one 


for many other Purpoſes, where the Fluxions of ſpherical 


eat A rf neat 4 5 1 41 
- «75 bei Ae eie 1s AA redn 4% d ent 41 


n 


To 7 ExanpLr , {5 I 
Li it be required to find the Deviation *I a Star 8 Paral- 
lel of Declination from the fixed horizontal Wire of à 'Qua- 


drant placed in the Meridian, at any ſmall given Diſtance of 
the Star "the Meridian. Enter the Table with the — 
Equator at Top, and 


= reſſed in Minutes 
fn ay Paral- 


5 


Diſtance from the neareſt Pole of the 
the given Diſtance from 85 Meridi 
of a Circle on the Side ( in the C 
laxes) and you will find the Deviation required. 

Diftance of che Star from the Pole to pry 109, and #Þ 


from the Meridian to be 307/ of an Arch of u great Circle. the the 
Deviation will be found 45“. 


7x hy « 7 ok nals! ITED 4 E A * 1 
S. ac gnihnm PIO e eie 


Having given the Hy he- 
nufe J, and one Leg ypathe 


t-angled ſpherical Trlabgie, 
92 the Angle ee 4 
this Leg. 
_ Let © be 2 Angle of 2 
-anlefl rectilinear Tri- — 


4 whoſe Hypothenufe is , and one a 8, and in 
Ta e1V. find-what Number Seconds anſwers to 8 in the 


Solumm of Parallaxes, and ę dong the Diſtances; I of this 
Number added to the Ae « e in Gene retilinear riangle, 
will give the ſpherical Angle. an 40 ns 


* "EXAMPLE. | * 4 3 q * 

Let 853 = 10, 2 and therefore s — ze; the Num- 
ber in Table W. anſwering to 60 and 300 is 54% rn 
is 6 8B; whange en zo. 9 18% 


* ; 
P | [This was "communicated by Mr. Lyons] | ** 
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CORRECTION 


TO BE APPLIED TO THE 


Found by the above or any other Method, 


On account of the Barometer and. Thermometer. 


x 


T* HE Refrattions in Altitude, and conſequently the 
Etfect of Refraction upon the Moon's Diftance from a 

Star, varying with the Changes of the Temperature cf the 
Air, indicated by the Barometer and Thermometer, it be- 


comes neceſſary to pay a Regard to this Circumſtancę, when, 


the utmeſt Accuracy is required, and therefore as often as 
the ſupplemental Tables are made uſe of. | 

The Table of Refractions in Altitude, p. 2. was adapted 
by Dr. Bradley to the Altitude 500 of Fahrenheit's Thermo- 
meter, and the Altitude 29,6 Inches of the Barometer; and 
it will anſwer equally to the Altitude 55 of the Thermo- 
meter, and zo Inches of the Barometer, which is about its 
mea" Altitude at the Level of the Sea. 

When they are at any other Heights, to find what Cor- 
reftion muſt be made to the Effect of Refraction, already 
found by Tables I. and II. or Table III. with the ſupple- 
mental Tables; ſay, As 400 is to the Difference of the Ther- 
m er from 559; fo is the Effect of Refraction, before 
found, to its Correction required; to be ſubſtracted from 
thence, if the Thermometer 13 higher than 55; but to be 
added, if the Thermometer is lower. 3 4 

Take the Difference between the Altitude of the Barometer 
and zo Inches, ard fay, As 300 is to the faid Difference, 
expreſſed in Tenths of an Inch; ſo is the Effect of Refraction 
corrected for the Thermometer, to the Correction required on 
account of the Barometer; which added to or ſubſtracted from 
ae Ltitect of Refraction W for the Thermometer, ac- 


carding 


30 } 
cording as the Barometer ishigher or lower than 30 Taches, gives 
the true Effect of Reftaction correaed on account of both. 

The common Barometer not being proper to be uſed at 
Sea, and the Changes of Refraction relative to this Inſtrument 
being generally much lefs than thoſe anſwering to the Changes 
of the Thermometer, 1 near and between the Tropics, 
perhaps the Correction of the Effect of Refraction on account 
of the Barameter will generally be omitted, except the In- 
firument called the Marine Barometer ſhall be found, or be 
improved, to be of ſufficient Exactneſs for Uſe at Sea. 

The Thermometer made uſe of ſhould he of Fahrenkeit's 
Scale; and if not kept always in a ſhady. Place in the open 
Air, ſhoul d be brou dt out when wanted, and kept in the 
Air for at. Ale five Martes, when it will come to its proper 
Station, anſwerable to the Temperature of the Air. 

The Refraction in Altitude taken out of the Table, p. 
may, in like Manner as above, be 3 on 5 o 
the Barometer and Thermometer ; but this will be of no —— 
Conſequence for correcting Alt tudes taken * the Horizon 
of the Sea, as they can ſeldom be taken ſo exact as the Di- 
ſtance of the Moon from the Sun or Stars may; and the 
Exactneſs of a Minute is more than ſufficient for all the Pur- 
poſes to which the Altitudes taken at Sea ate at preſent ap- 

plied in the Practice of Navigation. But ſhould an Obſerver 
take Altitudes of the Sun or Stars at Land, for finding his 
Latitude or the Time of the Day, with a u chrided 2 aſtro- 
nomical Quadrant, or with a good Hadley's or Wick by 


the Help of Reflexion from a Baſon of Water or Quickſilver, 
defended from the Wind, in ſuch Caſe it might be propez 
that he ſhould firft correct the Refractions taken out of Table 
p. 2. in the Manner above explained, before he applies them 
to the Reduction of his Obſervations. 

I cannot conclude this Subject without firſt payin a Tribute 
of Juitice due to the Memories of thoſe gr omers, 
Dr. Halley and Dr. Bradley, in the followin org that, 
as to the former, we owe the Hint of the ing. that may be 
made of the Barometer and Thermometer in correcting aſtro- 
nomical Refractions; ſo to the latter we owe the firſt Example 
of putting this Method i in Practice, together with a more ac- 
curate Table of mean Refraftions than was known. before (ſee 
p. 2.) and a moſt excellent Rule expreſſing the Changes of the 
ſame Refractions, anſwering to the Variations cf the Ther- 
mometer (the Subſtance of which. is given above) deduced 
from the Mean of a great many Obſervations, made with an 
Jaſtrument far ſuperior to any before uſed in the Practice of 
Aitron-my. . 
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A TABLE for reducing the apparent to the true Altitude 


of the Moon. I. 


—— 28 1 1 FI 
Hor. / "OP / ET 3 
I. 53-1 <$+:-:4 ---$$ 16 J. 7 
Alt. Y Corn. + | Car": +] Cor". + | Cor Corn. + 
/ * F If + $a 

. — — * wm —— 

20. o| 21. 0 22. 0 23. 0 24 © 

28.31 | 29.31 |. 30.31 |. 31. 31 f 32. 

34 23 | 35-23 | 30.23 | 37-23 38.23 

38.20 | 39. 20 40. 20 41.20 4 42. 20 

41. 1 42. 4178. 1 44. 1 | 45- 1 | 

42.54 | 43-53 | 44:53 45-53 | 49-53 

44- 15 | 45-14 | 46-14 | 42.14 48.3 

4% 16 | 45.15 | 47-15 | 48. 14 49-14} 

46. o| 46.59 | 47-58] 48.558 | 49.57 

9 | 46.32 | 47-32 | 48.31] 49. 30 58. 29 
10 [45.57 [. 47. 56. 48. 55 | 49:54 | 50-53 

11 "47. 15 48.14 | 49.13 | 50. 12 | 51. 11 | 

12 47. 2 48. 2H | 49.25 50. 23 51.22 
13 47.35] 49-34 | 40.32 3,31 81. 29, 
14 47. 40] 48. 38 49. 36 | 50:35] 51. 33 
15 | 47-42 | 48. 40] 49. 38] 59.30 | $51.34 

16 | 47-49 | 45.38 49 35 | 50. 33 53-37 | 

17 | 43-36 J 43-34 | 49-31 | 50.29 J 51.26} 

13 47.31 | 48.28 49. 25 50. 221 51. 19 
10 47523 ö 43. 20 49. 1 50. 13 J 51. 10 

20 | 47.13 f J. 9 49. © | 50. 2 50. 9 

| 21 47- 2 | 47-59 | 43.54 | 49-59 | 50.46 
22 45.43 | 47-44 | 48. 390] 49.35 þ 50. 37 
7 45. 33 | 47.29 43.24 | 49-19 50. 14 
24 | 46.18 | 47. 12 48. 7| 49. 2 49.57 

| 25 | 46. 0 46. 55 47-49 | 43-44 . 49.38 
2 45. 42 | 45.35 | 47.39 | 48. 24 49. 18 
WT 45.22 | 46.16] 47. 9 1 „ 
28 | 45+ 1 | 45-54] 46-47 | 47-42 | 48.33 
29 | 4439] 45-31 | 46.24] 47.16] 48. 9 

| 30 44.15 45. 7] F. 59 46.51 47-43 


* 
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A TAB LE for reducin Neon, the 18 to the true Attitude 
* the I. continued. 


Par. » 53 4 59. 4 60 61 
Alt » Corn. + Corn + Corn + Cox". 
4 4 8 1 
9 ET AH T0 lt 7 u 
— — — — — — 
0 25. © | 26. 0 27. © | 28, © 
1 33•31] 34.31] 35-31. 35.31 
2 39-23 40. 23] 41. 23 42.23 
3 43.20 44. 20 455 19 40. 19 
4 46. ©. | 47. 48. © | 49. © 
3 +l; 384 | 1492 5851 149: 35 15 92 
6 | [49-13 65,13 51.1 5 
3 50. 14 51. 13] 52.13 5312 
50. 57 | 51. 56 52. 56 | 53-55 
91 51:29 | 52.28] 53.27 54-2 
0 of 151, 524.1 752. ese 754-58 
II 52. 9.| 53, 8 54. 755. 6 


TE 


of the Meon. I. continued. 


A TABLE for reducing the apparent to the true Altitude 


— —U— — — — 
= 8 


ö — — 


* — 133 — — E 
Hor. 1 1 7 4 A 
= 34 ; $3 4.-$E 1j-$55 25 
Alt. ) Cora + | Cor®. + Cor". + Cor", + G 
© #5. a ' AT. ' #88 . 
30 | 4415] 45+ 7] 48-59] 46-51 
31 | 43:31] 44-43 | 45-34 | 46-2 
32 | 43-26] 4410] 45%. 7 | 45+ 59 
33 | 42:59] 43-59] 4442 | 45:39 
34 | 42. 32 43-22 | 44.11 45. 1 
35 1 148 37] #453] (43-42. 144 3, 
36 41.34 42-23 | 43-12] 44 © 
37 ets We £26 MW nrhool BY 28 
$0" 140-337] 44-20] 148-79 (45S 
39 40. 1 40. 47 | 41. 341 42. 21 
40 | 39.28 | 4214] 4. ©] 4b 46 
41 338.54 | 39-40 | . 25 | 41. 10 
42 | 38:20] 39. 4] 3949] 42:34] 
43 37. 38. 28 | 39.12 39. 56 
44 37. 8 37.52 38. 35] 39-28 
45 | 136-32] 37-14] 37.56 36.39 
45 [35.54] 36. 3537.7, 37,59 
4 135-16 [ 35-5 36. 37. 37.184 
4 3437 | 35-277 | 35-57} 35.37 
49 | 33-57] 343 35.16. 35-55 | 
50 | a= Wy 33-55 þ (3+-36þ. 390 ff] 
51 | 32-35 | 33-13] 33-51 | 3429 
52 | 31. 54 32-39] 33 7 | 33:44 
53 31. 11 31. 47 32. 23 32. 59 
54 | 39-28] 31. 3] 317.39 32-14 
s5 | [2944] 3%19] 32 53 37.28 
56 29. 0 29.3 30. 7 30. 414 
57 28.15 | 28.4 20, 20 | 29.53 
58 27. 30 | 28. 1 28. 33 29. 5 | 
59 26. 44 | 27.14 | 27-45 | 28.16 
60 26.57 | 26.27 | 26.57 | 27.27] 
1 l 


I 55 | 
A TAB LE for nd *-& LL to the true Altitude 
of the . continued. 


V 5 | 0 
60 61 {| [62 
Alt. ) | Cor“. + | Cor". + Cor®. + | Corn. +| Cor®. 4- 


6-47 11 ey / 1 


| 4 #1 
0 48. 35 49. 27 | 50. 19 51.11 "7 gt | 
3 | 4% ©] 49. 0 | 49.STY '50-43 5 
32 | 47-40 | 48.31 | 4922 | $0.13 | $1. 4 
33 | 47-11 J 48. 1 48. 52 | 49. 42 Fo. 32 
34 40.41 47. 30 48. 2 49. 10 50. © 
35 | 46. 9 46:58] 4.4746. 37 | 49.26 
36 | 45-37 | 46-25 47.14 | 48. 2 48. 51 
Nn 46. 39 | 47-27 | 48.15 
33 | 4429] 45-16 46. 4 | 49.51 | 47-39 
39 | 43:54] 444! 45-27 | 46-14 | 47. 1 
40 | 43-18] 44 4| 44-59 | 45.36 | 46.22 
47 . | 43-26 | 4411 | 4457 | 45-42 
42 Þ 42. 3 | 42:47] 43-32 | 4417 | 45. 1 
43 | 41-24] 42. 8] 42.52 | 43.36 | 44-29 
44 | 42:44] 41-27 | 42-11 | 44.54 43-37 
45 | 2 * 46 41.29] 42.11 | 42. 53 
46 | 39. 22 40. 4 | 40.45 | 41, 27 | 42. 9 
47 | 38. 40 39.21 | 40. 2 [ 40. 43 41.24 
48 | 37-57 | 38. 37 3918 | 39.58 | 49.38 
49 | 37-14] 37-53] 38.32 | 39-12 | 39.57 
go | 36.29 f 37. 37-46 | 38.25 | 39. 3 
. 5t | 35-44] 36.22 37. © | 37.37 | 38.15 
1 92 34.59 35-35 | 36. 12 36.49 | 37.26 
A | FF | 3412 | 3449 | 35-24 | 36. © | 36.36 
- 54 | 33:24] 3+ ©] 3435 | 35-19] 35-45 
2 55 | 33% 33-1 |. 33-45 | 34 20 | 34 54 
x | 6G | 31.48 32.21 32.55 1 33-23 | 3T. 2 
6 92 | 39-59 | 31.31 | 32. 4] 32. 36 33. 9 
5 3930. 2 30. 40 31. 12 31.44 |. 32.16 
. 59 29.19 | 29.49 | 30.20 | 30.51 | 31.22 
7 | 69 28.27 | 28.57 | 29.27 | 29.57 | 30. 27 
— 9 eren eee 


| 4 55 j 1 
I A TAB LE for reducing the a 2 8 to 1e true Altitude 
of the Moon. continued. 


= 
< 
al 
. 
' 
v 


75 13.28 J 13-43. | 13-59. | 1414 — 

76 | 12. 35. | 12.59. | 13. 413. | 
77. 41.42 | 11.56. 12. 912. | 
78 10. 49 | 11. 2 | 11.14 | I. ; 
9 9. 55 10. 7 10. 19 | 10. | 
© | N 2 1 9-13 Q. © 9. — 

81 9. 8.| 8.18 8.27 8. 

82 715 7.2 N 1 . | 

33 6.21 6. 28 6.35 [ 6. 

84 5.26 [ 5. 33 6.39 | 5 

83 | 432 | 4437 443 | + — 

86 3. 38 3.42 3. 46 3. 

87 2. 43 2.47 2, 0 2. 

88 1.4 1. 51 r 1. 

89 0. 54 o. 56 o. 57% f ©. | 
go | ©. © o. © o. 0 ] ©. * 

r MY 


87 1 


A. TABLE. for reducing the apparent. to hi tre Altitude 
„ 1 Moon. I. concluded. 


3 — — _— . . af | 
— rr 
58 | | 59+ |] 60 | 61 | ! 62: 
" Os — PR + 8 —— — 
Cor®, + Corn. | Cor", + | Core. + | Co. + 
* —ͤ — 3 «I N — 
. ot AER 66 1h ANN 4 4 : 2 7 5 
| 60 28.27 | 28.57. | 29.27. | 29.57. | 30-27 
61 | 27.35 28. 4 | 28.34 20 ; A2 32 
62 [26.43 | 27.11 | 27.49 |2 1. 28. 36 
63. | 25.51, | 26.18, | 26.45. | 27.12, | 27.40 


i», 
+ 
ta 
+ 
wy 
co 
N 
Wy 
: + 
8 
wy 
wy 
O 
8 
O\ 
— 
=) 
[NS] 
ON 
+ 
"” 


8.95 5s | 9.14 224 | 9:33 
82 | 7.56 hs 13 21 ; 30 
83 6. 5 7. 4 7..12 7. 19 7. 26 
84.55 6. 4 | 6.10 6.17 6. 23 
85 458 5. 45. 9 | $14 | 5-19 
86. | 3-59 | 43 | 4. 7..| 42 | 415 
8 2. 59 SS $$: 13 9 3.012 
Vs. 1 196-1 {4.2 | [36 2. 6 2. 8 
LISTS 3: 0 137% 3 1. 4 
I o. © o. © o. 0 ©. © 0. © |} 
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Epc Ditferences for readify cot: 


K TABLE. of 
the M 
— 


Fee” the true 


SEN 
I 
89 
—_ 33 2 
7 . 
i| 2 | 6 
Ni 3* 1 
ATE 3% 
— — = | L 
* 99.1 77 
1 | 108.3 I: — 101 | 93.7 
13 | 1197 | (1226 1 
13. 1255 F | 
i; 1426 | 134-2 1315 ua 
—— — 1458 | * 1175 
15 8 8 2 165 T 
7 8 1 Pon 160.9 | 18755 
rh 176-4 | 1689 | 1 
19 187.6 | 180.3 — 2.5 | : "NH 
20 195. | 1917 | þ To l 55 
5 3 2115 | 195.8 | be 1 
B | 9: [21 L | 207.3 | 199.9 
22 2208 || | = 218.8 | 2213 
22 | 231.6 225.5 73827 175 
24 242.3 239; | 241.4 22 
25 253˙2 247.5 252.6 +4 
— 263.7 258.4 252.6 21135 
26. 9 269.3 . 26g 
| 2743 — 2742 LY 
28 | 284. 2980 1 | 125 
29 ; 295.2 290.8 05 22 
30 'F 393-5 | ELLER 2921 3247 
|; | 313.5 311.7 318.1 3 
| 322.1 | | * 5 
8 ; 
— — 
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A TABEE-of arithifiic Differences for tea 


* 
— 


of the Moon from æ Fixed- 
II. continueT 


8 1 


\© 003 O\ meaSwnsOQ of 
— 


Ss 


ery 


| 


2 8 


Star, . 


1 


_— 


——_— — . r OO A Oo OO — — —— a 


— — — — 3 f —— 


1 %% 
A TABLE :of Logarithmic: Differences for readily com- 
puting the true D of the Moon from a Fixed Star, 


R 
thnic Differences for readily es. 
; of the Moon from 4 Fixed Star. 
II. cortinted | wa 


A'TABLE of I. 
puting the true 


Hor. 


1 2 ] 
— er 


ES: 4 \ 
= FI 


Er 0 37 
> DID EEO ELD 


16 1 


II. concluded. 
—  — __— | 
| Hor. | © | 
b x 


A TABLE of rithmic Differences readily 
com- 


Alt. 5 


* 
, : 5 
: 1 +% . . 
: J ö 
— rar gr” en — — —'—ö—— —— — — - —— S 
| ; yi SY | v0.44 4*1 „ 
| Aid. 1 . Ni . 0 .. r AA 
” * 4 
— — e Tur PRECEDING | 1 
. = ' . [ | 
| Ins 
. y * 4 2 * - = 0 9 
| | "$7 . V. . no : 
| b&S 7 0 4 fs CY 1 : 
= d | by 4 "I 0 * q p 
2 1.& b þ — = : ; * | 
i - 
| * N + * >» - - : \ 
FE > . 4 1 : 1 — * 1 
1 1 ; o d 
#5 % : | a l | : : 
* | * 70 
7 
— 4a 6 "_— . | _— — — — — —ʒ—— — — — 
; : 
5 = - * bs b., 9 * . 22 I 
EA EQ | 80 9 1 ) | 8 0 4 
19 ” 
; = x . 
er rere | 
WE 1 


FAVING. ihe a apparent c r blerved Diſtance ef the 


Moon I. 2 thee tne Dice, with the e 


| | 


L. 790 17 


Cc" 
C. 4 Y % D 


: + Vn 1 ©.Y9 N 
WA FS. Sbip rsd 1 


: 


: 


' with the Moon s horizontal Parallax, and” apparent Alti- 
' tude, take out the Correction of her Altitude from Table I. 
alſo the Iogarithmic Difference from Table II. which reſerve; 
and" to the Correction bf the Moon's Altitude add the Re- 
fraclion of the Star; this Sum added to or ſubſtracted from 
the Difference of the obſerved Altitudes, according as the 
Moon is higher or lower than the Star, gives the Difference 

l of their true Altitudes. 
* Then, from the Natural-cofine of the Difference of the 3 ap- 
t Altitudes ſubſtract the Natural-cofine of the obſerved 
iftance, and ſind the Logarithm of the Remainder, from 
which take the logarithmic Difference before reſerved; and 
you will have a EE whoſe correſponding | Number 


ubſtracted from the Natural-cofine of the Difference of their | 
true Altitudes leayes the * of the trye _—_ Le 
_ required. | n of + | 


EAM TTT. 


LE» 


1 » : = 
| « * 3 23 „„ 22% 1 „ 
2 . ” oy — 3 4 
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we ba; ez 
en Mr. Masxkrx xun-s Mariners Guide, » TY &&Y 


| r 1 
e 299 . at 12d, 30 10% apparent Time: at Gicemnich,: 
N c de Net ent . 8. 1 1 Gtr 


Te apparent Diflane of of the Moon's Centre from 1 
Spica Virginis was 10,0770 neee „e 


The apparent Altitude of the Stare 24. 48 
The . 9 f 7 30 


—— 
Difference of the appatent ar vbſerved Alitdes 15. 18 
Correction of the Moon's —— — 

Table aw S 


Refraction of the Star 
Sum ſubſtracted 


— — 


1 50. 42 
* | o .. #% 2 . 2. 3 
„ . . 7 — — —— — 


| $2. 46 
Difference of their true Altitudes 4 3 oþ 55.15 15 


Natural-cofine of the Difference of apparent AL 


titudes . ve, 
18 of 519. | * 35 the apparent Di- $ 16: 62283 
Differencę of the Natyral-coſines NE OE Rl Eg Wn | 35422 | 


Logarithm thereof : 7a TR 454927 
Emmy "135 


** 


Remainder 2: 


fo. „nh % es 4454792” 
Number n W „ nne 
Number 0 51 3572 
— 

L. berater e eee og 


1 Note. 


39 a8 . : 


. 66 } 


Note: If only the firſt five Figures of the Sines and Lo- 
garithms be. uſed, they will commonly determine the Moon's 


true Diftance from a rs wn « 
which Cafe, the laſt Figare of the f 
to be omitted, and if — Star's Altitude be above 5%, the re- 
maining Figures will need no Correction: but if greater 
Exactneſs be deſired, fo that fix Figures of the Sines and Lo- 
5 — de taken, all the Figures in the Table of logarithmic 

ferences are to be made uſe of; and if the Star's Altitude 
does not exceed -25?, are-to — as In the following 


rg or at moſt. 19“/; in 
thmic Differences is 


: 1 f p U . | | | 
Particles to |. Alt. of | Particles to . 
. be added to] the {be added to 
| . | Log. Diff. || Star. | Log. Diff 
FFF 
— Ft 4-4, $. $0, 4. 0.497 
x. 2. 5 
4 4 Lo, « 1 12 | O. 3 | | 
5 1. 3 1 
36 | ; 0.9. | 14 y . | 
« » : . Q. : ” = 20 ” O.1 | 
9 © | 25 O. 1 


Inveſtigation of the foregoing 8 SoLuTION. 


- In the ſpherical Triangle BA C, | 
wherein A repreſents the Zenith, . 
B the Moon, and C the Star, are 
given the three Sides, to find how 
much the Baſe BC is altered, ty 
varying the Sides AB and AC, 
while the Angle at the Vertex A 
remains the ſame. 


As Sine AB x Sine AC 


AB— AC: Ver-fine A. 
Ard. as Sine Ab x Sine Ac: 


Re :: 


Re :: 


B 
Ver-fine BC — Vereine 


A 


Ac 


Ver. - ſine b c Ver. ſine 
"a9 — ac: Ver.-ſme A. Per Caſwell Trigon, Axiom. 4- 


Then 
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Then by Inverſion, R? : Sine Ab x Sine Ac :; Ver.-ſine 


A : Ver.-fine bc — Ver. -ſine Ab — Ac. | 
And ex quo, Sine AB x Sine AC : Sine Ab x Sine Ac 


: Ver.-fine BC — Ver-fine AB — AC : Ver--fine bs 
— Ver.-fine Ab — Ac. 


But Ver.-fine BC — Ver-ſine AE - ACS g Coſ. AB AC 


— Cof. BC, 


And Ver- ſine bc — Ver:-fing Ab — Ac = Coſ. dang 
— Col. bc. 


Therefore Sine AB x Sine AC : Sine Ab „ * 2: Coſ. 


XET l bc. 


Whence Log. of Col. KF Cf BC + Log. Sine 
Ab + Log. Sine Ac — Log. Sine AB — Log. Sine AC 


= Log. of Coſ. Ab — Ac — Col. bc. 
But l Log. Sine AB — Log. Sine Ab — Log. Sine 1 


Sine AC = logarithmic Differences in Table II. by Con- 
ſtruction. 


— _ | 
Wherefore Log. of Col. AB — AC — Cor BC — Log. Diff. 
from-Table II. = Log. of Cof. Ab — Ac — Col. bc. 


Let Lo RS AB — AC — Cof. BC — Log. Dif. 
ny able II. be called u, and its correſponding Num- 
_ber 


Then will » alſo Log. of Col. Ab — Ac — Col. be, and 
4 Cof. Ab — Ac — Col. bc. 


by Tranſpoſition, Cof. Ti — Ac — N = Cof. bc, 
— was to be inveſtigated. 


